Objective: To assess the prevalence of diabetic retinopathy and to evaluate the management of patients with visual disabilities attending at the CEPRE Rehabilitation Program of University of Campinas. Methods: A retrospective study was carried out based on medical records of patients with visual disabilities attending a vision rehabilitation program. The following variables were studied: gender, age, marital status, level of schooling, social security status, origin, type and cause of visual disability and vision rehabilitation actions. Results: The sample consisted of 155 patients, 55.5% males, aged between 12 and 88 years, mean age 41 years old, 34.8% were blind and 65.2% with low vision disability. Of those blind patients, 81.8% reported acquired blindness, and the leading cause was diabetic retinopathy (33.3%), followed by glaucoma (16.6%), and retinal detachment (15.0%). Of those patients with low vision disability, 14.9% had diabetic retinopathy, 14.9% hereditary syndromes, and 10.9% age-related macular degeneration. Vision rehabilitation therapy included interdisciplinary team consultations helping patients go through the mourning process for the loss or impairment of vision, and promoting the enhancement of their skills for performing activities of daily living independently. The management of patients with low vision was also focused on vision rehabilitation. Conclusion: The health of the eyes of patients with chronic diseases such as diabetes is at risk. The prevalence of diabetic retinopathy was found to be a cause for visual disability, suggesting the need to assess these patients' access to health care and rehabilitation and promote health education for changing habits and improving quality of life.
Diabetic retinopathy and visual disabilities among patients in a rehabilitation program

INTRODUCTION
I
n recent decades thousands of people have been affected by diabetes mellitus (DM) worldwide regardless of their social condition (1) placing a growing burden to health systems. Diabetes is a leading non-communicable chronic disease with sudden and insidious onset, and may be associated with the risk of cardiovascular complications and high morbidity and mortality rates. Despite scientific advances and improved quality of care, diabetes remains a public health concern in both developed and developing countries. The globally increasing prevalence of diabetes has been attributed to modern lifestyle, which can lead to obesity, physical inactivity, and consumption of high-fat, high-calorie diet (2) . Studies have pointed diabetes as a major cause of blindness, kidney failure and limb amputation. These complications can result in significant health costs and lead to reduced work capacity and life expectancy of those affected (3) , impairing their quality of life. It is estimated that 7 to 8.0% of the world population have DM. It is thus a serious health problem with significant socioeconomic impact (4) . The World Health Organization (WHO) reported 150 million people with diabetes worldwide, a figure that is expected to double by 2025 mainly in developing countries due to population aging, unhealthy eating habits, obesity, and sedentary lifestyle (5) . DM affects 7.6% of the brazilian population between 30 and 69 years of age (6) . Studies have reported that about 50.0% of diabetic patients were not aware of their status and 24.0% of those who were aware knowingly choose not to take care of themselves (7) . Diabetic retinopathy is a severe consequence of DM arising during the course of the disease (8) and can lead to permanent vision loss. It is the leading cause of blindness in Europe and the United States and also accounts for vision loss and blindness in adults in developed countries (9) . A similar pattern is seen in Brazil. Diabetic retinopathy is a major cause of irreversible visual impairment in working-age adults (10, 11) . According to the Brazilian Ministry of Health, it accounts for 4.5% of all cases of visual disabilities (12) , affecting approximately 40.0% of diabetic patients.
Rehabilitation programs for the visually impaired have helped improve their quality of life (13) . These programs include actions set out in health policies and are provided by the Brazilian National Health System aiming at restoring partial or full capacity over the course of the disease and facilitating re-inclusion of these patients into the social environment and work market (14) . The Prof. Dr. Gabriel Porto Center for Rehabilitation Studies (CEPRE) is dedicated to the rehabilitation of patients with sensory disabilities, providing them comprehensive care with a view to facilitating re-inclusion into their family, social, and work environment. CEPRE provides care to blind and low vision patients of different ages through several interdisciplinary rehabilitation actions.
The objective of the present study was to assess the prevalence of diabetic retinopathy and to evaluate the management of patients with visual disabilities attending the CEPRE rehabilitation program regarding their level of independence and quality of life.
METHODS
A retrospective study was conducted in CEPRE, and data was collected for the period between may 2004 and april 2008. During this period there were 15 rehabilitation groups of patients with visual disabilities: six groups of blind patients and 9 of low vision patients. Group activities were performed by a multidisciplinary team comprising ophthalmologists, education specialists, psychologists, occupational therapists, social workers, nutritionists, and specialists in activities of daily living and information technology. Data was collected from medical records of all patients in the rehabilitation groups on following sociodemographic variables: gender, age, marital status, level of schooling, social security status, origin, type and causes of visual disability and vision rehabilitation actions.
RESULTS
A total of 155 patients were studied, of which 55.5% were males (n = 86) and 44.5% females (n = 69) with age ranging between 12 and 88 years old, mean age 41 years old (SD = 17.7). Table 1 shows sociodemographic characteristics of the patients studied. Most patients were married (50.0%), 35.0% single, 10.7% separated, and 4.3% widowed. More than 50% had incomplete elementary education, 25.4% had complete middle/high school education or higher and 6.2% were functionally illiterate. Regarding their employment and social security status, 32.0% were retired, 22.2% were receiving medical leave benefits, 10.7% were receiving disability benefits from social security, 9.2% were regularly employed, 5.3% were unemployed and received no social security benefits, and 10.6% were dependents of their family.
The majority (59.3%) of the patients studied were living in the city of Campinas and its metropolitan area.
Of all patients with visual disabilities, 34.8% were blind (n = 54) and 65.2% had low vision (n = 101). Among blind patients, 81.8% reported acquired blindness, and the leading cause of blindness was diabetic retinopathy (33.3%), followed by glaucoma (16.6%), and retinal detachment (15.0%). Among low vision patients, 14.9% had diabetic retinopathy, 14.9% hereditary syndromes, and 10.9% age-related macular degeneration (Table 2) .
Blind patients with diabetic retinopathy were between 22 and 76 years old, and 76.0% were 41 to 70. Most were undereducated, i.e., 56.0% did not complete elementary school. Low vision patients with diabetic retinopathy had visual acuity ranging from 20/200 to 20/ 400, their age ranged between 28 and 79 years old, most being 28 to 60. Regarding their level of schooling, 33.5% reported complete middle/high school education and 25.0% college education, while the remaining had complete elementary education.
The interdisciplinary team staff at first worked individually with blind patients to help them go through the mourning process for the loss of vision. They worked to enhance the patients' sensory abilities of touch, smell, hearing, taste and proprioception, helping them relearn how to interact and get involved with the surrounding environment. They performed activities to develop tactile discrimination aimed at learning the Braille system, promoting reading and writing communication. As for orientation and mobility skills, patients received training in the use of a cane and information about guide dogs and accessibility. Sound software programs were also used in this training (Table 3) .
Low vision patients were encouraged to use their residual vision enhanced by optical aids prescribed by the ophthalmologist, together with non-optical aids such as adaptations in the light environment, enlarged images, use of contrast, among others. The patients were individually evaluated as for their orientation and mobility skills bearing in mind their needs and degree of visual impairment. Sound and amplification software programs were used (Table 4) .
All blind and low vision patients received psychological and social support and were given opportunities to share their difficulties in group situations, or even individually as needed. They also received nutritional guidance focused on specific aspects of their condition.
DISCUSSION
Several epidemiological studies have confirmed that diabetes is one of the most prevalent noncommunicable diseases and the fourth or fifth leading cause of death in most developed countries. Diabetes affects nearly every organ in the human body and is a major cause of blindness and lower limb amputation at great economic and social cost to patients and society (15) . The socioeconomic impact of diabetes constitutes a public health problem as its complications reduce productive life of diabetic patients affecting their own and their family's quality of life (4) . Despite widespread awareness campaigns for prevention of diabetes and its complications, diabetes has become an epidemic. Acquired diabetic retinopathy can be prevented through knowledge and information on the disease; however, the fact that patients are uninformed and undereducated may create an important barrier for primary and secondary prevention of diabetes, which will have a direct impact on their eye health.
Several diabetes prevention programs in Brazil Table 2 Type and cause of visual disability in patients attending rehabilitation program at a university center
Staff Activities
Social worker
Welcomes and supports blind patients and their family to continue their life project;
Provides guidance on social security, welfare and other social benefits/rights: right to work; disability rights, competitive examination, social cooperatives, internship, apprenticeship, temporary job, work-experience contract; Helps them with social problems that affect their rehabilitation.
Psychologist
Helps them go through the mourning process for the loss of vision; Works with them to construct a new identity of a blind person; Helps them cope with their limitations and frustrations.
Education specialist
Introduces the Braille system and helps those who wish to learn it; Teaches patients how to use information technology such as sound software programs; Facilitates digital inclusion.
Occupational therapist
Encourages patients and family to express their feelings to facilitate the mourning process for the loss of vision, skill development, and raising awareness of the potential and development of independence in activities of daily living; Creates situational activities and training taking into account the patients' needs;Organizes activities: self-expression, drama, vocational, craft, recreation and leisure.
Activities of daily living specialist
Provides training for acquiring independence in daily life activities such as eating, hygiene, clothing, home cleaning and management.
Orientation and mobility specialist
Provides guidance on the use of a cane to ensure their right to mobility.
Nutritionist
Provides guidance on the importance of healthy eating and a snack is provided with each session to reinforce this guidance. Table 3 Activities for blind patients attending rehabilitation program at a university center
Staff Activities
Social worker Welcomes and supports low vision patients and their family to continue their life project; Provides guidance on social security, welfare and other social benefits/rights: right to work; disability rights, competitive examination, social cooperatives, internship, apprenticeship, temporary job, work-experience contract; Helps them with social problems that affect their rehabilitation Psychologist Helps them go through the mourning process for the loss of vision; Works with them to construct a new identity of a blind person; Helps them cope with their limitations and frustrations and their desire of recovering their "healthy sight"
Education specialist
Teaches patients how to use the optical aids prescribed by the ophthalmologist; Encourages the use of residual vision in reading and writing and everyday activities; Teaches patients how to use information technology such as sound software programs; Facilitates digital inclusion.
Occupational therapist
Focusing on the mourning process for low vision, helps skill development, improve self-confidence and self-esteem and use of residual vision; Creates situational activities and training taking into account the patients' needs; Organizes activities: selfexpression, drama, vocational, craft, recreation and leisure.
Activities of daily living specialist
Focusing on the use of their residual vision, provides training for acquiring independence in activities of daily living such as eating, hygiene, clothing, home cleaning and management.
Orientation and mobility specialist
Provides guidance on the use of a cane to ensure the right to mobility for patients with visual impairment grade 2 (severe visual loss), grade 3 (profound visual loss) and grade 4 (near total visual loss).
Nutritionist
Provides guidance on the importance of healthy eating and a snack is provided with each session to reinforce this guidance. Table 4 Activities for low vision patients attending rehabilitation program at a university center
Rev Bras Oftalmol. 2011; 70 (6): 342-8 include interventions for lifestyle changes and promotion of healthy diet and physical activity (16) .Some aspects of prevention that should be strengthened include diabetes screening and early diagnosis. Improved effective access to quality health care services, education and support of diabetic patients would greatly reduce the impact of the disease. Hence, most cases of blindness due to diabetic retinopathy could be prevented with appropriate actions for early diagnosis and adequate management of blood glucose and blood pressure. Diabetic retinopathy is a serious public health concern and requires a multidisciplinary approach for preventing further complications and consequent effects on the quality of life of patients.
From the 1990s international studies on diabetes health education and self-care have emphasized that providing information only to patients is not enough to assure adequate self-care; i.e., having knowledge on the disease is crucial but it alone does not ensure that patients will take proper care of themselves. Many factors related to attitudes, beliefs, values and perceptions are involved and influence a specific behavior and thus education actions are key for health promotion and can empower people to control their own eye health (17) . Despite the support of associations of diabetic patients, Brazilian patients still have limited knowledge on the potential complications of diabetes, such as retinopathy and blindness, with low coverage of diabetes prevention and screening (18) (19) (20) . Many initiatives have been conducted in Brazil aimed at eye health promotion and blindness prevention (19) such as the cataract project and eye screening of schoolchildren, among others. Although thousands of patients of different ages have benefited from them, many people still do not have access to early diagnosis. Corroborating these data, we found in our study that the rehabilitation program for visually impaired persons have provided care to patients with diabetic retinopathy that might have been prevented through access to timely diagnosis and adequate treatment that prioritize education actions focused on self-care and proper diet, promotion of physical activities, and management of blood glucose levels, among others. It is estimated there are a considerable number of patients with diabetes who are undiagnosed and remain untreated for a long time (19) . The population assisted in CEPRE rehabilitation program are mostly undereducated, a finding that may be associated with lack of knowledge and neglect of self-care. Low socioeconomic condition can also be considered a health risk factor, pointing to the need for stronger public policies that prioritize prevention actions and treatment of this disease (21) . Given that our sample comprised mostly primeage adults, mean age of 41, a considerable proportion of them lived on social security benefits or depended on their family (Table 1) , which bears a high social cost to the public care system and families.
The acquired visual impairment has an enormous impact on the lives of those affected and these patients can present different responses to their visual loss. Ophthalmologists must be aware and understand their specific needs and refer them to other rehabilitation providers as it is important to assess the stage the patients are going through in their school, work and family life and take it into consideration in the rehabilitation plan (22) . Fletcher (23) claims that, even in those cases that there is not much to be done to save the cornea, retina or optic nerve, much can be done to improve these patients' functionality of vision and quality of life.
The greater the visual loss, the greater the functional impact and the earlier rehabilitation is initiated, the better the adaptation and the least damaging the consequences will be to one's life (24) . The art of rehabilitation is to convert a condition into the least possible disadvantage (25) . Promote independent living for visually impaired people is the main goal of the rehabilitation process, achieved through an interdisciplinary team approach and different actions taking into consideration individual needs.
Rehabilitation has provided blind patients means for reinserting into their social environment with greater independence and improved quality of life (26) . The activities with patients with low vision (Table  4) aimed at an effective use of vision in everyday tasks (26) . The use of residual vision is not always instinctive (23) to patients and vision rehabilitation require the use of optical and non-optical aids as well as electronic and information technology resources.
People with low vision will only use optical aids if they are affordable and meet their daily living needs. (24) Study developed in 2004 (27) found that 54.8% of patients attending the Low Vision Service (LVS) at Universidade Estadual de Campinas were prescribed optical aids. Optical aids were not prescribed for those patients who no longer performed activities of reading and writing, those who considered their level of vision satisfactory to perform everyday activities, those who had high-grade myopia with visual acuity at close-up of 1 M or 0.8 M (being able to read words in newspapers/magazines) and those with very severe eye disease.
Data from medical records of patients with low vision showed that in early rehabilitation they expressed difficulty in performing daily activities after visual loss, and that because of the challenges and lack of adequate guidance, they used less their vision and thus became less independent requiring help. Vision rehabilitation of these patients aimed at supporting the use of aids prescribed in the LVS in activities of daily living that they no longer performed.
A barrier to the use of residual vision and optical aids was identified from medical records. Some patients believed in the myth that moving the eyes closer to things and using their vision could be harmful to the eyes and speed up the progress of their eye condition.
CONCLUSION
The health of the eyes of patients with chronic diseases such as diabetes is at risk. Rehabilitation was found to have a positive impact on the lives of blind and low vision patients in our study. The study findings together with the prevalence of diabetic retinopathy found in this study reinforce the need for redirecting public policies combined with education and health actions to improve current eye health in Brazil.
